The effects of insulin and glucose on the induction and intracellular translocation of delta-aminolevulinic acid synthase.
The administration of insulin and glucose to young Sprague-Dawley rats (125-150 g) resulted in changes in the intracellular distribution and in the turnover rates of delta-aminolevulinic acid synthase (ALAS) activity in the mitochondria and the cytosol. When starved, allylisopropylacetamide (AIA)-induced rats were injected with either insulin or glucose, the percentage of the total ALAS activity found in the cytosol increased from 27% in control animals to 33-40% in insulin-treated and 50% in glucose-treated rats. Similar increases of the ALAS activity in the cytosol were observed after insulin treatment of noninduced, starved animals. Glucose administration also repressed 25-40% of the AIA induction of ALAS as previously reported; however, this effect apparently was not a result of elevated insulin levels, since there was no observed repression of AIA induction after insulin administration. The effects of insulin and glucose on the turnover rates of ALAS activity in the mitochondria and in the cytosol were investigated by observing changes in the half-lives of ALAS activity in the two intracellular compartments. Administration of both insulin and glucose resulted in an increased half-life of ALAS activity in the cytosol from 20.8 to over 100 min, while the mitochondrial half-life was not significantly changed. When insulin was given to either fed, AIA-induced or to starved, noninduced rats, the half-life of the cytosolic ALAS increased from about 14 to 40 min. In contrast to the starved, induced animals, the mitochondrial ALAS half-life in starved, noninduced animals decreased 50%. These results suggest that insulin and glucose treatment may inhibit the translocation of ALAS from the cytosol into the mitochondrial matrix.